Background: Thirteen percent of the U.S. population is ages 65 and older, a number projected to reach 20% by 2030. By 2015, 50% of Human Immunodeficiency Virus (HIV)-infected individuals in the U.S. are expected to be ages 50 and older. Current Centers for Disease Control and Prevention guidelines recommend ''opt-out'' HIV screening for individuals ages 13-64. The purpose of this study was to assess the occurrence and barriers to HIV screening in older adults, and to evaluate the rationale for expanding routine HIV screening to this population.
Introduction
Human Immunodeficiency Virus (HIV) has been a major medical and public health challenge over the past three decades. The HIV pandemic has been complicated by the disease's lack of a cure and its persistent spread, especially in poverty stricken populations and regions of the world. With the advent of newer anti-retroviral drugs, the severity of the disease has been reduced and mortality and morbidity due to opportunistic infections are better controlled in many parts of the world. HIV is now considered a treatable chronic condition, permitting many of those infected to live into old age [1] , [2] . Access, affordability, and acceptability remain as continuing barriers to treatment.
HIV/AIDS has not spared any age group, including the elderly. Despite common misperceptions, risky sexual behavior is not limited to adolescents and young adults [3] . While these demographic groups should remain a focus of sexual health programs, the importance of targeting and screening older adults should not be overlooked. It is estimated that by the year 2015, 50% of the HIV-infected individuals in the United States will be 50 years of age and older [4] . Current Centers for Disease Control and Prevention (CDC) guidelines recommend ''opt-out'' HIV screening for individuals ages 13-64 years in all health-care settings [5] , [6] . These guidelines, established in 2006, recommend that patients be notified that testing will be performed, but be given the option to decline or defer testing [5] .
In the United States, incidence rates for HIV among persons ages 13 years and older were fairly stable between 2006 and 2009. Annual rates during that period were 48,600 (95% CI: 42,400-54,700) in 2006, 56,000 (95% CI: 49,100-62,900) in 2007, 47,800 (95% CI: 41,800-53,800) in 2008 and 48,100 (95% CI: 42,200-54,000) in 2009 [7] . Minority groups, particularly Blacks and Hispanics, were disproportionately affected. Incidence rates for HIV in persons ages 50 and older are twelve times higher in Blacks and five times higher in Hispanics than in Whites [8] . There is a similar trend in younger age groups. African Americans account for 55% of all HIV infections among those ages 13-24 [9] , with young Black men having HIV infection rates that are seven times higher than those for young White men, and three times higher than those for young Hispanic men [10] . Male to male sexual contact remains the highest mode of transmission, followed by injection drug use [11] . Globally, there has been a reduction in the number of individuals newly-infected with HIV. In 2007, there were 2.7 million new HIV cases, a 10% decrease from the previous six years [12] . This decrease is felt to be due to the development of newer, more effective treatments as well as improved screening and prevention strategies.
Aging in America
There has been a dramatic increase in the number of elderly people in the United States. Life expectancy has increased from approximately 47 years in 1900 to approximately 77 years today [13] . With continued advances in medical care, there may be further increases in longevity over time. While 13% of the population is currently 65 years and older, it is estimated that this figure will be as high as 20% of the population by 2030 [13] .
In spite of the fact that there is an increasing number of sexually active older adults, including an increased number living with HIV, studies have shown that older individuals are less likely to be routinely screened or evaluated for HIV infection [14] . Older adults with HIV also often present with symptoms that mimic other diseases, limiting health providers' level of suspicion for HIV. As a result, they often present with more advanced disease than younger individuals [11] , and are more likely to progress to Acquired Immunodeficiency Syndrome (AIDS) [2] . The purpose of this study is to assess the occurrence and barriers to HIV screening in older adults, and to evaluate the value of expanding routine HIV screening to this population.
Methods
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Data Handling
Data obtained from merging portions of the sample adult and person files of the 2009 National Health Interview Survey (NHIS) were used for this study. These data consist of individuals ages 18 and older, but for the purpose of this study, only the 50+ subset (the largest single subgroup at 44.6%) was analyzed. To make for a more meaningful analysis, some categories, like no response, were re-categorized as missing. It was determined that excluding these categories would not change the overall trend of the results. Categories that were small in number were merged and classified as 'others' to make for a more useful, descriptive data presentation. The NHIS data collection is achieved through a complex sample design involving stratification, clustering, and multistage sampling with a nonzero probability of selection for each person. Final sampling weights allow estimates from the NHIS to be generalized to the adult civilian population of the United States. To maintain the original sampling design and structure of the survey, subpopulation analyses of the HIV/AIDS, STD, and some TB components of the data were executed, using a complex analysis module.
Data Analysis and Presentation
Data were analyzed using the complex analysis module in IBMH SPSSH version 20.0 for WindowsH. Univariate analysis was performed and results presented using frequency tables with percentages. This analysis classified respondents using sociodemographic and lifestyle variables (Table 1) , and knowledge, attitude and practice of HIV testing (Table 2) . Bi-variate analysis using Chi-square test, determined the proportional distribution of respondents who had been screened for HIV at least once based on socio-demographic variables and knowledge of an HIV-related disease (Table 3) . A multiple logistic regression model was used to determine the odds of ever being screened for HIV (Table 4 ) and planning to test for HIV within 12 months post-survey (Table 5) , for participants engaged in certain high risk behaviors.
Results
There was an un-weighted total of 12,366 respondents that were ages 50 years and older. They were almost equally divided into males (46.4%) and females (53.6%). As shown on Table 1 , just over 3/4 (75.4%) of respondents were White, with more than half (51.9%) of respondents self-identified as non-Hispanic White. Hispanics were the second largest (25.9%) racial/ethnic demographic group. About 2/3 of the participants were married, with a spouse living in the same household (61.3%), those that were widowed or divorced made up the next largest groups at 13.7% and 12.8% respectively, and about 6.0% stated they had never been married. Lifetime abstainers from alcohol made up about 19.9% of respondents. About 13.2% of respondents had a history of alcohol consumption, while others reported currently consuming alcohol in some quantity, including about 4.6% who reported they were heavy consumers of alcohol. Over 90% of respondents self-reported good, very good, or excellent health, and 81.3% had some form of health insurance coverage. A vast majority (90.4%) of respondents covered by Medicare reported having both Parts A and B. About 4.5% reported having spent 24+ hours on the street or in jail. Table 2 shows that only 25.4% of respondents reported ever being tested for HIV. Of those who had been tested, almost 70% reported having tested more than five years prior to survey. Of the respondents who had never been tested for HIV, about 79.5% indicated that they felt exposure to the virus was unlikely. The most common reason for HIV testing was a routine medical checkup (37.6%). A majority of respondents (52.7%) reported that a healthcare provider suggested the test. Worthy of note is that only 3.5% of the total participants reported that they planned to get tested for HIV within 12 months following the survey. About 4/5 (84.1%) of the participants rated their chances of contracting HIV as zero (none), and over 98% rated their chances as low or none. As an indicator of knowledge or exposure to other infectious diseases, about 91.6% of respondents had ever heard of tuberculosis (TB), 29.9% knew someone with TB, and 35.2% reported possessing some, or a lot of knowledge about TB.
Analytical Statistics
Chi-square tests (Table 3) showed that there is a statistically significant difference in the proportional distribution of respondents who had been screened for HIV based on marital status (p,0.001), with widowed respondents, having the lowest percentage (13.9%) of those who have been tested at least once. Similarly, alcohol consumption is strongly associated with the HIV testing practice of respondents; with lifetime abstainers being the group least likely to have been tested for HIV (p,0.001). Those who had been tested for HIV were more likely to repeat the test within 12 knowledge of TB and knowing someone with TB was also associated with higher utilization of HIV testing (Table 3) . Using a multiple logistic regression model and adjusting for sex, race, Medicare type, health insurance coverage status, and self reported physical health status, the odds of previous HIV screening was determined. As shown in Table 4 , when compared with married respondents living in the same household with their spouses, only widowed respondents, were less likely to have had an HIV test (OR = 0.7, CI = 0.6-0.8). Similarly, compared with lifetime abstainers, individuals who had used alcohol or were current users of alcohol were more likely to have had an HIV test. Participants who had heard about TB had a higher likelihood of HIV screening at least once prior to the survey, compared with those who had never heard about TB (OR = 1.30, CI = 1.03-1.65). Respondents who reported that they had never lived on the street or been in jail for 24+ hours were less likely to have been tested for HIV (OR = 0.3, CI = 0.2-0.3). Compared with those with a lot of knowledge about TB, having some (OR = 0.5, CI = 0.4-0.6), little (OR = 0.5, CI = 0.4-0.5) or no (OR = 0.3, CI = 0.3-0.4) knowledge of TB were all associated with a lower likelihood of being tested for HIV in this study sample population. As presented in Table 5 , respondents who were divorced, separated, or never married were more likely to indicate that they planned to get tested for HIV within 12 months postsurvey, compared with those who were married. Respondents who had never been tested for HIV prior to the survey were more likely to report that they would not be getting an HIV test within the next 12 months following the survey. But those who reported that they had not spent at least 24+ hours in jail or on the street were 1.54 times more likely to report they planned to get tested for HIV within 12 months post-survey compared with those who had been incarcerated or homeless. Respondents with some knowledge of TB were less likely to indicate a desire for getting an HIV test within 12 months postsurvey, while those with little to no knowledge of TB indicated a modestly higher likelihood of getting tested for HIV within the next 12 months after the survey, but this was not statistically significant. Additionally, alcohol consumption was associated with a slightly lower likelihood of getting tested for HIV within 12 months post survey, although this was not statistically significant except for the group which indicated that they were Table 4 . Results of multiple logistic regression models for ever been tested for HIV adjusted for sex, race, Medicare type, health insurance coverage status, and physical health status.
Variables
Odds ratio (95% CI)
Marital status 
Discussion
There has been an increase in high risk sexual behavior in older adults [15] , [16] . Studies have identified that many adults ages 50 and older have at least one sexual risk factor for HIV, yet they were 6 times less likely to use condoms during sex and 5 times less likely to be screened for HIV, when compared to adults in their twenties with risk factors for HIV [15] , [16] . Other studies have Table 5 . Multiple logistic regression model showing the odds of getting an HIV test in the next 12 month adjusted for sex, race, Medicare type, health insurance coverage status, and physical health status.
Variables
Marital status shown that the rates of sexually transmitted infections (STI's) in older adults more than doubled from 1996 to 2003 [13] . Young adults from the 1960s; the era of the ''Sexual Revolution'', a time of increased sexual ''freedom'' and promiscuity, are now in their 60 s and have maintained many of the risky sexual behaviors that became acceptable at that time [17] . Many of these behaviors do not conform to the stereotype of the sexless older person [3] . The misconception that older people do not engage in risky behaviors, including sexual behaviors that may predispose them to HIV, needs to be discarded [18] . Those who have lost their spouses or are divorced may be resuming sexual relationships, potentially exposing themselves to sexually transmitted infections, including HIV. Erectile dysfunction drugs have also contributed to the number of sexually active older men [2] . Postmenopausal older women, with reduced estrogen levels, and atrophic vaginitis, are also at increased risk for acquiring infection [2] . This population of older adults is less likely to utilize barrier methods to prevent pregnancy or STIs [2] , and, as shown by the results discussed above, less likely to be screened for HIV (25.4%).
HIV screening for this population occurs most often during a routine medical exam, but, at very low rates. Perceptions among health care providers that older people are less likely to engage in high risk behavior often preclude them from taking an adequate sexual history and truly assessing their risk [19] , [20] . Lack of provider awareness is a critical barrier to HIV screening for this older adult population as indicated by our result showing that only 52.7% of respondents indicated that their health care provider recommended the test and that the remaining 47.8% received recommendations to have testing from other sources ( Table 2 ). In view of the cost-effectiveness of screening among persons who might transmit HIV infection others via sexual behaviors or injection drug use practices, the American College of Physicians (ACP) recommends that physicians routinely encourage HIV testing for all adults up to at least the age of 75 years [21] , [22] . This study did not find any statistically significant difference in HIV testing by race; probably due to the sample populations' equal access to health insurance (about 96.2% were covered by some form of Medicare). Other studies have documented that HIV positive older African Americans reported that age was a major barrier to seeking services and support [23] . This study shows that perceived HIV risk has an effect on HIV screening as 84.1% of the respondents perceived their risk of contracting the virus as zero and 91.4% (not shown in tables) reported that they did not plan to get tested within 12 months following the survey. Individuals who were widowed and those who had not spent any time in jail or on the street were also less likely to have been tested for HIV at the time the survey was administered, but indicated a slightly higher likelihood of obtaining the test within 12 months post survey. Lower screening rates within the elderly population has been attributed to lower perception of risk due to poor knowledge of HIV, HIV transmission, and safer sex practices as well as failure on the part of providers to recommend HIV screening [24] [25] [26] . This point is well supported by our data which showed that lower perception of HIV risk was associated with a decreased likelihood for getting an HIV test. Current or prior history of alcohol use was associated with a higher odds of getting an HIV test at least once at the time of the survey, although this was also associated with a lower although not statistically significant odds of getting an HIV test within12 months following the survey. Alcohol use behavior might have led to an increased risk perception and thus the need to get tested for those who reported having been tested during the survey. For example, studies show that among younger adults, alcohol consumption is associated with safe-sex practices and thus increased risk perception for HIV exposure [27] , [28] . Although we are not sure why the desire to test for HIV was lower among the same group, we hypothesize that a prior negative result might have led to a lower risk perception for these individuals, leading to a decreased perception to test despite the presence of the risk factor; in this case alcohol use or a history of it.
Of note is the strong relationship between marital status and HIV screening among the participants. The reason for this is not immediately apparent to the authors since the survey did not address this. But we hypothesize that a higher risk perception for exposure to HIV among respondents who were married, but not living with their spouse, separated, never married and living with their unmarried partner led to a higher testing rate for HIV than those who were married and living with their spouse [29] , [30] . It is also possible that respondents and their spouses perceive that at this age, there is less likelihood of either partner having multiple sexual partners; thus decreased risk for exposure to sexual transmission of HIV when married and living with spouse. This could explain the slightly higher albeit not statistically significant odds of testing for HIV among the other groups in the marital status category (except those living with a partner to which they were not married) compared with the group that were married and living with their spouse. The accuracy of our hypothesis will require a study designed to answer this question and others like it.
Most of the participants who had either spent time on the streets, jail, or who had some knowledge of a disease associated with HIV (in this case, TB) were more likely to have been screened. The higher screening rates for those who had spent time in jail may be due to CDC-recommended routine HIV testing in jails and prisons [31] , [32] , mandatory HIV testing for inmates in some states and the federal prison system, [33] or court mandated HIV screening. The high screening rates for older adults who had spent time on the streets may be due to public health HIV prevention strategies directed at homeless populations based on the 2006 revised CDC HIV screening recommendations [5] . From the results, knowledge of TB (a disease associated with HIV) increases the likelihood of screening for HIV. This may be a result of increased knowledge of HIV infection among those with related infectious diseases. This suggests that there is a value to promoting HIV awareness and screening in settings where other infectious diseases are being screened and treated. This result supports the findings of other investigators who reported that low knowledge of TB was associated with low knowledge of HIV [34] . Similarly, patients with TB will readily accept HIV testing when it is anonymous and unlinked [35] , As Reid et al [36] emphasized in their review, tuberculosis control programs play a very important role in HIV control and prevention via providing HIV education, and opportunities for testing in addition to early and readily available access to medication.
Limitations
Like any study that utilizes secondary data, this study had some limitations. First, the study depended on a self reported survey which is subject to participant recall bias; as such, information provided cannot be validated. Second, underreporting of sensitive information such as HIV screening and risk factors may affect results. Third, the study utilized already coded NHIS data, which prevented analysis of HIV testing rates by subsets of potential interest such as variations in testing behavior versus each decade increase in age. Fourth, the survey did not include specific questions on sexual practices and sexual orientation and thus it is impossible to access how these might affect HIV testing behavior among this demographic. Finally, the NHIS survey excludes military personnel on active duty and other individuals who live outside households, including persons who are incarcerated, in long-term care institutions, or homeless. Certain persons in these populations might be at greater risk for HIV infection than persons living in households, therefore skewing study results.
Conclusion
Interventions aimed at improving policies and practices that will increase HIV screening within the older adult population must be encouraged. Efforts should be made to increase knowledge about HIV and the importance of HIV screening among individuals' ages 50 years and older, especially those 65 and older, a population in the U.S. that is dramatically increasing. Awareness of the importance of HIV screening for this population should also be promoted among health care providers. Health care providers should be proactive in screening and screening guidelines, including the CDC's screening recommendation for adults, should be revised to include this older demographic. We recommend that the age limit be eliminated, and ''opt out'' screening advised for all adults. Broadening the screening guidelines will not only enable us to capture this important, largely unscreened age demographic, but also open up opportunities for discussions about HIV, its predisposing factors, and modes of prevention between providers and their older patients.
